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1
$A,$ $G$ , $A$ $G$ , $\varphi:Aarrow \mathrm{A}\mathrm{u}\mathrm{t}(G)$
$a\in A$ $g\in G$ $\varphi(a)(g)\in G$ $ag$ , , $X$ $\mathrm{Y}$
$X\simeq \mathrm{Y}$ $X$ $|X|$
$\zeta:Aarrow G$ ( , ) ,
$\zeta(ab)=\zeta(a)\cdot a\zeta(b)$ $(\forall a, b\in A)$
$Z^{1}(A,G)$
$\varphi$ , $Z^{1}(A,G)=$
$\mathrm{H}\mathrm{o}\mathrm{m}(A, G)$ $G$ $A$- $Z^{1}(A,G)$ (bar resolution ) 1
, $G$ $Z^{1}(A,G)$ T
, Frobenius ([4], [6], [7], [8], [9], [11])
$|\{g\in G|g^{n}=1\}|\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} \mathrm{g}\mathrm{c}\mathrm{d}(n, |G|))$
$|\mathrm{H}\mathrm{o}\mathrm{m}(A,G)|$ [10] , :
([$]). $|Z^{1}(A,G)|\equiv 0$ (mod $\mathrm{g}\mathrm{c}\mathrm{d}(|A/A’|,$ $|G|)$) , $A’$ $A$
$A$ , $A$ $\mathrm{p}$ ?
$C$ ? $B$ $C\mathrm{x}B$ , ([9], [3],
[1], [2], [13] $)$
, , $A$ 2 $C_{1}\mathrm{x}C_{2}$ , $G$ $2n$ ($n$ 2 )
$D_{2n}$ , $SD_{2\cdot*}.$ ’ $Q_{2n}$
–$\neq$ $G$ $n$ ($x\}$ ,
(1) $C$ $|Z^{1}(C, \langle x))|$ , $\pi$,
(2) $|Z^{1}(A, (x))|\not\equiv 0$ (mod $\mathrm{g}\mathrm{c}\mathrm{d}(|A|,$ $2n)$ )
(3) $Z^{1}(A, G)$ $G$ , $Z^{1}(A, \langle x\})$
$G=D_{2,*}$ , $SD_{2n}$ $Q_{2n}$
, , , (1)
$T$





Ll ([2], [13]). $p$ , r $C$ ? $G$ ,
$|Z^{1}(C,G)|\not\equiv 0$ (mod $\mathrm{g}\mathrm{c}\mathrm{d}(p|C|,$ $|G|)$ )




$A$ $G$ $\varphi:Aarrow \mathrm{A}\mathrm{u}\mathrm{t}(G)$ $\varphi$ , $G$
$G_{\varphi}$ $G$ $A$ $G\aleph A$ $f:Barrow A$ , $B$ $G$
$\varphi f$ ( $G$ $A$- ) ([5, $\mathrm{I}\mathrm{V}$ ],
[12, 2 58] )
2.1. $B$ ,
$\mathrm{H}\mathrm{o}\mathrm{m}(B,G_{\varphi}*A)=\{\zeta\aleph f|f\in \mathrm{H}\mathrm{o}\mathrm{m}(B,A), \zeta\in Z^{1}(B, G_{\varphi f})\}$
, $(\zeta*f)(b):=(\zeta(b), f(b))(b\in B)$
22. $\pi:G$ )$\triangleleft Aarrow A$ ,
$Z^{1}(A,G)\simeq\Phi\{\theta\in \mathrm{H}\mathrm{o}\mathrm{m}(A,G\mathrm{n}A)|\pi\theta=\mathrm{i}\mathrm{d}_{A}\}\simeq\Psi\{B\leq G\aleph A|GB=G\mathrm{x}A, G\cap B=1\}$
$\zeta\in Z^{1}(A, G)$ $\Phi(\zeta):=\zeta\nu \mathrm{i}\mathrm{d}_{A}$ , $\theta\in \mathrm{H}\mathrm{o}\mathrm{m}(A, G*A)$ $\Psi(\theta):=\theta(A)$
$\Phi$ , $Z^{1}(A, G)\subset \mathrm{H}\mathrm{o}\mathrm{m}(A, G\aleph A)$ , $A$
$S$ $R$ , , $S$
$R$
$A=\langle S|R\rangle$ , $S$ $F$ $A$ $G$ , $F$ $G$
$\zeta_{S}$ : $Sarrow G$ , $S\cup S^{-1}(\subset F)$ $G$ $\zeta_{F}$
$\zeta_{F}(s):=\zeta_{S}(s)$ , $\zeta_{F}(s^{-1}):=(\epsilon^{-1}\zeta_{S}(s)^{-1})$ $(s\in S)$ ,
$\zeta_{F}(s_{1}, s_{2}, \ldots, s_{n}):=\zeta_{F}(s_{1})\cdot\epsilon_{1}\zeta_{F}(s_{2}, \ldots, s_{n})$ $(s_{1}, \ldots, s_{n}\in S\cup S^{-1})$
, $\zeta_{F}\in Z^{1}(F, G)$ ,
23. $A=\langle S|R\rangle$ , $Z^{1}(A,G)\simeq\{\zeta s:Sarrow G|\zeta_{F}(R)=1\}$
$\mathrm{f}\mathrm{f}\mathrm{l}\downarrow 2.4$. (1) $A=\langle c|c^{m}=1\rangle$ $\zeta:Aarrow G$ $\zeta\aleph \mathrm{i}\mathrm{d}_{A}$ : $Aarrow G\aleph A$
, $(g, c)^{m}=1$ $(g, c)\in GnA$ $i$ ,
$R(g,c,i):=g\cdot g\cdot g\cdots\cdot\cdot gee^{2}\mathrm{c}:-1$
, $(g, c)^{:}=(R(g, c,i),c^{:})$ ,
$Z^{1}(C, G)\simeq\{g\in G|R(g,c, m)=1\}$
(2) , $A=\langle c_{1}, c_{2}|c_{1}^{m_{1}}=c_{2}^{m_{2}}=1, c_{1}c_{2}=c_{2}c_{1}\rangle(=\langle c_{1}\rangle \mathrm{x}\langle c_{2}\rangle)\text{ }$ ,
$Z^{1}(A,G)\simeq\{(g_{1},g_{2})\in G\mathrm{x}G|R(g_{1},c_{1},m_{1})=R(g_{2},c_{2}, m_{2})=1, g_{1}\cdot g_{2}=g_{2}\cdot g_{1}\}e_{1}\mathrm{c}_{2}$
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22 $\Phi$ $\zeta\in Z^{1}(A, G)$ , $G\mathrm{x}A$ $G$
( $GB\ovalbox{\tt\small REJECT} G\mathrm{x}A,$ $G\cap B\ovalbox{\tt\small REJECT} 1$ $B\ovalbox{\tt\small REJECT} G\mathrm{x}A$ ) , $\zetaarrow Z^{1}(A, G)$
22
$A_{\zeta}:=(\zeta*\mathrm{i}\mathrm{d}_{A})(A)=\{(\zeta(a), a)\in G\mathrm{x}A|a\in A\}$
$G\mathrm{n}A$ $G$ , $G*A=GA_{\zeta}\simeq G*$ ( , $A_{\zeta}$
$G)\triangleleft A$ ) , $G\cross A$ $G$ , $G\mathrm{n}$ $G$
$Z^{1}(A, G)\simeq Z^{1}(A_{\zeta}, G)$
$A\simeq A_{\zeta}arrow \mathrm{A}\mathrm{u}\mathrm{t}(G)$ $A$ ,
2.5. $\zeta\in Z^{1}(A, G_{\varphi})$ ,
$\zeta*\varphi:Aarrow \mathrm{A}\mathrm{u}\mathrm{t}(G)$, $(\zeta \mathrm{s}\varphi)(a)_{g:=\zeta(a)}$ . $\varphi(a)_{g\cdot\zeta(a)^{-1}}$ $(a\in A, g\in G)$
, :
$\zeta_{r}$ : $Z^{1}(A,G_{\zeta*\varphi})arrow Z^{1}(A,G_{\varphi})$ , $\eta\succ’\eta\cdot\zeta$ ( , $(\eta\cdot\zeta)(a):=\eta(a)\zeta(a)$)
3 $Z^{1}(C,$ $\langle x\rangle)$
, $n$ , $\mathrm{z}_{n}=\mathrm{Z}/(n)$ , $U(\mathrm{Z}_{n})$
$m\in \mathbb{Z}$ , $m$ $n$ $m_{n}$
$m_{n}:=\mathrm{g}\mathrm{c}\mathrm{d}(m,n)\in \mathrm{Z}$
$0_{n}=n$ , $n$ $p$ , $m_{n}$ $m$ ($n$ ) ppart
$m\in \mathrm{Z}_{n}\text{ }$ , $m$ $n$ , $m_{n}$ $m_{n}$ $m$
$n$ m $n$ , Z
$(m)=(in_{n})$ , $m$ $\mathrm{Z}_{n}$ $\mathrm{A}\mathrm{m}_{\mathrm{Z}_{*}}(m)$ , 1Am $(m)|=m_{n}$
3.1
$C=\langle c\rangle$ $n$ $\langle x\rangle$ ,
$\varphi:Carrow U(\mathrm{Z}_{n})\simeq \mathrm{A}\mathrm{u}\mathrm{t}((x\rangle),$ $c|arrow a$
,
$\mathrm{c}_{X=x^{0}}$ , $a\in U(\mathrm{Z}_{n})$
, $a$ $U(\mathbb{Z},)\}$ $|a|$ $|C|$ 24 ,
$Z^{1}(C, \langle x\rangle)\simeq\{\dot{d}|R(x^{\mathrm{j}},c, |C|)=1\}$ , $R(x^{j},c, |C|)=x^{j}\Sigma^{\underline{|}O|-1}\sim 0a^{:}$
, $k\geq 0$ , $\mathrm{t}\mathrm{r}_{k}$ : Z \rightarrow Zn
$\mathrm{t}\mathrm{r}_{k}(a)=\sum_{-=0}^{k-1}a^{:}=1+a+\cdots+a^{k-1}$ $(a\in \mathrm{Z}_{1*})$
, $\mathrm{t}\mathrm{r}_{0}(a)=0$ , tr\sim --l
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3.1. $k,$ $l\geq 0$ a\in Z ,
(1) $\mathrm{t}\mathrm{r}_{kl}(a)=\mathrm{t}\mathrm{r}_{k}(a)\mathrm{t}\mathrm{r}\downarrow(a^{k})$
(2) $a^{k}=1$ , $\mathrm{t}\mathrm{r}_{kl}(a)=\mathrm{t}\mathrm{r}_{k}(a)l$





$Z^{1}(C, \langle x\rangle)\simeq\{x^{j}|x^{j\mathrm{t}\mathrm{r}_{|C|}(a)}=1\}\simeq \mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\mathrm{t}\mathrm{r}_{|C|}(a))=\mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\frac{|C|}{|a|}T(a))$
,
32. $C$ $n$ $\langle x\rangle$ $\mathrm{C}x=x^{a}(a\in U(\mathbb{Z}_{n}))$ ,
$Z^{1}(C, \langle x\rangle)\simeq \mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\frac{|C|}{|a|}T(a))$ , $|Z^{1}(C, \langle x\rangle)|=(\frac{|C|}{|a|}T(a))_{n}$
, $T(a)_{n}$ $\varphi$ ( $|C|=|a|$ ) ,
33. $a\in U(\mathbb{Z}_{n})$ , $\mathbb{Z}_{n}$ $(T(a))\subset(|a|)$ ,
$|a|_{n}|T(a)_{n}$
$\urcorner$ , Zn\rightarrow Z,|
,
3.4. $|Z^{1}(C, \langle x\rangle)|\equiv 0$ (mod |C|7)
, , 2 ,
$\mathrm{K}\mathrm{e}\mathrm{r}\varphi$
$|\mathrm{K}\mathrm{e}\mathrm{r}\varphi|=\mathrm{E}_{a}^{c}$ , 32 ,
$|Z^{1}(C, \langle x\rangle)|=(|\mathrm{K}\mathrm{e}\mathrm{r}\varphi|\cdot|Z^{1}(\langle a\rangle, \langle x\rangle)|)_{n}$





$.\vee$ , $Z^{1}(C, \langle x\rangle)$
, $Z^{1}(C_{1}\mathrm{x}C_{2}, \langle x\rangle)$ ( 43) $\langle x\rangle$ $D_{2n}$




, $n(>1)$ 2 $U(\mathbb{Z}_{n})=\langle 5\rangle \mathrm{x}\langle-1\rangle$ ($n=4$ $5=1,$ $n=2$
$5=-1=1$ ) $a\in U(\mathbb{Z}_{n})$ $T(a)$ , $T(a)$
, $T(a)$ $n$ $|a|$ , 33 ,
, $a=\pm 1,3$ , $T(a) \mathfrak{l}\mathrm{h}a=\frac{n}{2}+1$ T : $T(2-a)=T(a)$ (
$|2-a|\neq|a|$ ) , $a\not\in\langle 5\rangle$ ( $a\equiv 3\mathrm{m}\mathrm{o}\mathrm{d} (4)$ ) $T(a)$ ,
$[n=8]$ $[n=32]$
$\frac{a|a|T(a)T(a)_{n}/|a|}{1=5^{0}111}$ $\frac{a|a|T(a)T(a)||/|a|}{1=5^{0}111}$
$3$ 2 4 2 3 8 16 2
$5=5^{1}$ 2 6 1 $5=5^{1}$ 8 24 1
7 2 0 4 7 4 16 4
$9=5^{6}$ 4 20 1
11 8 16 2$[n=16]$
$13=5^{7}$ 8 24 1
$\frac{a|a|T(a)T(a)_{n}/|a|}{1=5^{0}111}$ 15 2 16 8
$17=5^{4}$ 2 18 13 4 8 2
19 8 16 2$5=5^{1}$ 4 12 1
$21=5^{5}$ 8 24 17 2 8 4
23 4 16 4$9=5^{2}$ 2 10 1
$25=5^{2}$ 4 20 111 4 8 2
27 8 16 2$13=5^{3}$ 4 12 1
$29=5^{3}$ 8 24 115 2 0 8
31 2 0 16
, $n=16$ , $a=\pm 1$ ,
$n=32$ 2 , $|a|$ $T(a)$ 2 , ,
35. $\mathbb{Z}_{n},$ $\mathbb{Z}_{n/2}$ $T$ $T_{n},T_{n/2}$ , $\pi:\mathrm{z}_{n}arrow \mathrm{z}_{1\iota/2}$
(1) a\in U(Z ) 4 ( $\pi(a)\neq\pm 1$ ) ,
$|a|=2|\pi(a)|$ , $T_{n}(a)=2T_{1*/2}(\pi(a))$
, $T_{n/2}(\pi(a))$ $\frac{n}{2}$ 2 ( $n$
) Z
(2) 2 $a$ ,
$T_{n}(1)=1$ , $T_{n}(-1+ \frac{n}{2})=\frac{n}{2}$, $T_{n}(1+ \frac{n}{2})=2+\frac{n}{2}$ , $T_{1*}(-1)=0$
( , $a=-1$ $n\geq 4$ , $a= \pm 1+\frac{1*}{2}$ $n\geq 8$ )
3.1 , $|a|$ $T(a)$ ($n$ 2 ,
2 ) ,
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$<\mathrm{Q}\mathrm{p}\mathrm{f}\mathrm{f}\mathrm{i}3.6$ . $a\in U(\mathbb{Z}_{n})\ovalbox{\tt\small REJECT} \mathrm{c}\chi_{\backslash }\mathrm{f}^{-}\mathcal{T}$ $T(a)_{n},$ $T(a)_{n}/|a|\#\mathrm{f}\backslash l*\sigma)\mathrm{g}\sigma\supset\ddagger\check{-J}\}\mathrm{z}\neq x$:
37. $a\in U(\mathbb{Z}_{n})$ ,
(1) $\frac{T(a)_{n}}{|a|}=\frac{(1+a)_{n}}{2}$
(2) $(1-a)_{n}\cdot T(a)_{n}=\{$
$2n$ ($n\geq 4$ $a_{1}=-1$), $\mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(T(a))=\{$
$n$ ( )
$\mathbb{Z}_{n}$ ($n\geq 4$ $a_{1}=-1$ )
$(1-a)$ ( )
. $a\neq\pm 1$ 3.1 36
(1) $a^{2}\in\langle 5\rangle$ $T(a^{2})_{n}=|a^{2}|$ , $n>T(a)_{n}=((1+a)\cdot T(a^{2}))_{n}=(1+a)_{n}\cdot|a^{2}|=(1+a)_{n}\cdot|a|/2_{\text{ }}$
(2) $a\neq\pm 1$ , $n\geq(1-a)_{n}\cdot(1+a)_{n}=$ ( $1$ -a2) ,
$(1-a)_{n}\cdot T(a)_{n}=(1-a)_{n}\cdot(1+a)_{n}\cdot T(a^{2})_{n}=(1-a^{2})_{n}\cdot T(a^{2})_{n}=\cdots=(1-1)_{n}\cdot T(1)_{n}=n$
. $n$ $p$ $p$ , : $a\in U(\mathbb{Z}_{n})$ ,
$T(\text{ })=\{$
$|a|$ $\mathrm{m}\mathrm{o}\mathrm{d} n$ ( $a$ $\mathrm{i}$ r )
0( )
4 $Z^{1}(C_{1}\cross C_{2},$ $\langle x\rangle)$
$p$ , $n(>1)$ $p$ $C_{1}=\langle c_{1}\rangle,$ $C_{2}=\langle c_{2}\rangle$ , $A=C_{1}\mathrm{x}C_{2}$ $n$
$\langle x\rangle$
$\varphi:Aarrow U(\mathbb{Z}_{n})$ , $\varphi(c_{1})=a_{1}$ , $\varphi(c_{2})=a_{2}$
$Z^{1}(A, \langle x\rangle)$ $Aarrow\langle x\rangle$
$c_{1}\vdasharrow g_{1}=x^{:_{1}}$ , $c_{2}\vdasharrow g_{2}=x^{:_{2}}$
$i_{1},$ $i_{2}$ $\in \mathbb{Z}_{n}$ , 2.4 32 ,
$i_{1} \in \mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\frac{|C_{1}|}{|a_{1}|}T(a_{1}))$ , $i_{2} \in \mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))$ , $(1-a_{2})i_{1}=(1-a_{1})i_{2}$
,
$Z^{1}(A, (x\rangle)\simeq\{(i_{1}, i_{2})$ $\in \mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\frac{|C_{1}|}{|a_{1}|}T(a_{1}))\mathrm{x}\mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))|(1-a_{2})i_{1}=(1-a_{1})i_{2}\}$










, $n$ $p$ , $\mathbb{Z}_{n}$ , ${\rm Im}(1-a_{2})_{1}\ovalbox{\tt\small REJECT}$
${\rm Im}(1-a_{1})_{l}$ ,
(1-a2) $\mathrm{A}\mathrm{m}_{\mathrm{Z}_{n}}(\frac{|C_{1}|}{|a_{1}|}T(a_{1}))\subset(1-a_{1})$ Ann $( \frac{|C_{2}|}{|a_{2}|}T(a_{2}))$ (4.1)
, T $\mathrm{Z}_{*}$, ${\rm Im}(1-a_{1})_{l}$ $(1-a_{1})_{l}$
pullback , $\pi_{1}$ , $\mathrm{K}\mathrm{e}\mathrm{r}\pi_{1}\simeq \mathrm{K}\mathrm{e}\mathrm{r}(1-a_{1})_{l}$ ,
$|Z^{1}(A, \langle x\rangle)|=|{\rm Im}(\pi_{1})|\cdot|\mathrm{K}\mathrm{e}\mathrm{r}(\pi_{1})|=|\mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{\mathfrak{n}}}(\frac{|C_{1}|}{|a_{1}|}T(a_{1}))|\cdot|\mathrm{A}\mathrm{m}_{\mathrm{Z}_{\mathrm{n}}}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))\cap \mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}},(1-a_{1})|$
(i) Annz $( \frac{|C_{2}|}{|a_{2}|}T(a_{2}))\subset \mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(1-a_{1})$
, pullback $(1-a_{1})_{l}$ \sim , $(1-a_{2})_{\iota}$ J ,
: $Z^{1}(A, G)\simeq Z^{1}(C_{1}, G)\mathrm{x}Z^{1}$ ( $C_{2}$ , G) 33 $|a:|_{n}|T(a:)_{n}$
$|Z^{1}(A, \langle x\rangle)|=(\frac{|C_{1}|}{|a_{1}|}T(a_{1}))_{n}\cdot(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))_{n}\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} |C_{1}|_{n}\cdot|C_{2}|_{n})$
(ii) $\mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{\mathrm{n}}}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))\supset \mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(1-a_{1})$
$\mathbb{Z}_{n}$ [ $T(a_{1})\cdot(1-a_{1})=1-a_{1}^{|a_{1}|}=0$ ,
$|Z^{1}$ ($A$, $\langle$x$\rangle$ )l=(–llCallllT(al)) . $(1-a_{1})_{n}\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} n)$
, ( $|C_{1}|_{n}\cdot|C_{2}|_{n}\equiv 0$ (mod $|A|_{n}$ ) )
4.1. $n(>1)$ $p$ , $|Z^{1}(A, \langle x\rangle)|\equiv 0$ (mod lAln)
$Z^{1}(A, \langle x\rangle)$ , , $p=2$ ,
$|Z^{1}(A, \langle x\})|\equiv 0$ (mod $|A|_{2n}$ ) (4.2)
$|A|\not\equiv \mathrm{O}(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$ $|A|_{2n}=|A|_{n}$ , $|A|\equiv 0(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$ , $|A|_{2n}=2n$
\vdash , $|C_{2}|$ $a_{2}$ $=1$ , 32 $Z^{1}(C_{2}, \langle x\rangle)=\{0\}$ ,
$|Z^{1}(A, \langle x\rangle)|=|Z^{1}(C_{1}, (x\rangle)|=n$ , (4.2) ( 55 ,
62, 6.4 (2) )
$|C_{1}|,$ $|C_{2}|$ (i) $|Z^{1}(A, \langle x))|\equiv 0$ (mod $|C_{1}|_{n}\cdot|C_{2}|,*$ )
, $|C_{1}|,$ $|C_{2}|$ $|C_{1}|_{n}\cdot|C_{2}|_{n}\equiv 0(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$ , (4.2) ,
(ii) $n$ (4.2) 37 ,
$T(a_{1}),*\cdot(1-a_{1})_{n}=\{$
$2n$ ($n\geq 4$ $a_{1}=-1$ )
$n$ $(\cdot\epsilon\emptyset \mathrm{f}\mathrm{f}\mathrm{i})$
, $|C_{1}|_{n}=|a_{1}|$ ( $n\geq 4$) $a_{1}\neq-1$
42. $|a_{1}|\cdot|C_{2}|\equiv 0(\mathrm{m}\mathrm{o}\mathrm{d} 2n),$ $a_{1}\neq 1$ , $\mathbb{Z}_{n}$
$(T(a_{1})) \subset(1+a_{1})\mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))$
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. 37 , $\frac{T(a_{1})_{n}}{|a_{1}|}=\frac{(1+a_{1})_{n}}{2}$ ,
$(T(a_{1}))=(1+a_{1})( \frac{|a_{1}|}{2})\subset(1+a_{1})\mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(|C_{2}|)\subset(1+a_{1})\mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))$
$\square$
43. $|C_{1}|,$ $|C_{2}|$ , $|Z^{1}(A, \langle x\rangle)|\not\equiv 0$ (mod $|A|_{2n}$ ) ,
2 :
(1) $|A|\equiv 0$ ( $\mathrm{m}\mathrm{o}\mathrm{d}$ 2n)
(2) $i=1,2$ $|C_{\dot{l}}|_{n}=|a_{\dot{\mathrm{t}}}|$ ( { $a:\neq 1$ $n\geq 4$), $a-\neq-1$
$|Z^{1}(A, \langle x\rangle)|=n$
. , $|A|\equiv 0(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$ $|C_{1}|_{n}=|a_{1}|,$ $a_{1}\neq-1$ $\text{ }$
37 ,
(1-a2) $\mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\frac{|C_{1}|}{|a_{1}|}T(a_{1}))=(1-a_{2})(1-a_{1})\subset(1-a_{1})\mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))$
, (4.1) , 42 ,
$\mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(1-a_{1})=(T(a_{1}))\subset(1+a_{1})\mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))\subset \mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}arrow(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))$ (4.3)
, (ii) , $|Z^{1}(A, \langle x\rangle)|=T(a_{1})_{n}\cdot(1-a_{1})_{n}=n$
. (4.3) $0 \neq T(a_{1})\in \mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))$ ,
(i)
5 $Z^{1}(C, D_{2n})$
$n$ 2 4 , $2n$
$G=D_{2n}=\langle x,y|x^{n}=y^{2}=(xy)^{2}=1\rangle$
$b\in \mathbb{Z}_{n},$ $a\in U(\mathbb{Z}_{n})$ , $\sigma_{b,a}\in \mathrm{A}\mathrm{u}\mathrm{t}(G)$
$\sigma_{b,a}$ : $x\vdasharrow x^{a}$ , $y\vdash*x^{b}y$
,
Aut(G) $=\{\sigma_{b,a}|b\in \mathbb{Z}_{n}, a\in U(\mathbb{Z}_{n})\}\simeq \mathbb{Z}_{n}\aleph U(\mathbb{Z}_{n})$ , $\sigma_{b,a}\succ*(b, a)$
( $U(\mathbb{Z}_{n})$ $\mathbb{Z}_{n}$ ) $\text{ }$ $(b, a)\in \mathbb{Z}_{n}\aleph U(\mathbb{Z}_{n})$
$\langle c\ranglearrow \mathbb{Z}_{n}\aleph U(\mathbb{Z}_{n})$, $c\vdash\star(b,a)$
$\langle c\rangle$ , 2.1 $c$ $\mathbb{Z}_{n}$ $a$ ,




$|a|||c|$ , $\frac{|c|}{|a|}T(a)b=0$ (in $\mathbb{Z}_{n}$ )
$|c|$ , (\S 3 )
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5.1. $| \sigma_{b.a}|=\frac{|a|n}{(T(a)b)_{n}}$ , $\exp$Aut(G) $n$
, $C=\langle c\rangle$ $G$ c\mapsto \sigma b, $|a|||\sigma_{b,a}|||C|_{n}$
$Z^{+}(C,G):=\{\zeta\in Z^{1}(C,G)|\zeta(c)\in\langle x)\}$ ,
$Z^{-}(C,G):=\{\zeta\in Z^{1}(C,G)|\zeta(\mathrm{c})\in\langle x\}y\}$
, $Z^{1}(C, G)=Z^{+}(C, G)\cup Z^{-}(C,G)$ 3.4 37





, $c\vdasharrow x^{:}y$ , $|C|$ $\mathrm{Z}_{n}$
$\mathrm{t}\mathrm{r}|c|(-a)|.+\sum_{\mathrm{j}=0}^{|C|-1}(-1)^{\mathrm{j}}\mathrm{t}\mathrm{r}j(a)b=0$ (5.1)
53. $r$ a\in Z , $\sum_{j=0}^{2r-1}(-1)^{\dot{f}}\mathrm{t}\mathrm{r}_{j}(a)=-\mathrm{t}\mathrm{r}_{r}(a^{2})$




$a\neq-1$ , $|-a|=2|a^{2}|,$ $T(-a)=(1-a)T(a^{2})$ ( 3.1) , (5.2)
$S(a)(1-a):=S(a)b$ (5.3)
, $a=-1$ $S(-1)=|C|/2$ , (5.3)
, $a^{2}\in\langle 5$} $T(a^{2})_{n}=|a^{2}|$ ( 36) , Z
$(S(a))=( \frac{|C|}{2})$ , $\mathrm{A}\mathrm{m}_{\mathrm{Z}_{*}}(S(a))=(\frac{n}{(|C|/2)|*}\ovalbox{\tt\small REJECT}$
, (5.3)





$|C|\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} 2)$ $b\in(1-a,$ $\frac{n}{(|C|/2)_{n}})$
, ,
$Z^{-}(C, G)\simeq\{i\in \mathbb{Z}_{n}|\mathrm{t}\mathrm{r}_{|C|}(-a)i=\mathrm{t}\mathrm{r}_{|C|/2}(a^{2})b\}=\{i\in \mathbb{Z}_{n}|(1-a)i\equiv b$ $\mathrm{m}\mathrm{o}\mathrm{d} (\frac{n}{(|C|/2)_{n}})\}$ ,
$|Z^{-}(C, G)|=( \frac{|C|}{|-a|}T(-a))_{n}=(|C|\cdot\frac{(1-a)_{n}}{2})_{n}$
, (5.1) , $Z^{-}.(C^{\mathrm{t}},G\rangle$ \searrow $\mathbb{Z}_{n}$ $\mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\mathrm{t}\mathrm{r}|C|(-a))$
, (5.1) $\mathbb{Z}_{n}$ :
, $(|C|, n, a, b)$ , $Z^{1}(C, G)$
, 0 $|Z^{-}(C,G)|$ , (5.1) ,
, $c$ $\sigma_{b,a}$ $G$ $G_{b,a}$ $\zeta(c)=x^{i}y$ $\zeta\in Z^{1}(C,G_{b,a})$
, 25( $\Omega$ )






$Z^{+}(C,G_{2:-b,-a})\simeq Z^{-}(C, G_{b,a})$ ,
$Z^{-}(C,G_{2:-b,-a})\simeq Z^{+}(C,G_{b,\dot{a}})$
, . .$\cdot$
$|Z^{-}(C, G_{b,a})|=|Z^{+}(C, G_{2:-b,-a})|=| \mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\mathrm{t}\mathrm{r}_{|C|}(-a))|=(|C|\cdot\frac{(1-a)_{n}}{2})_{n}$





5.5. $|Z^{1}(C,G)[=|Z^{+}...(C, G)|+|Z^{-}(C, G)|\equiv 0$ (mod|C|2d .-..$\cdot$..-. $\cdot$
. $c$ \sigma b, $|Z^{1}(C, G)|$ $Z^{-}(C, G)$ ,
$(| \mathrm{C}|\cdot\frac{(!+a)_{n}}{2\prime})_{n}$ $(|C| \cdot\frac{(1+a)_{n}}{2})_{n}+$
.
$([C| \cdot\frac{(1-a)_{n}}{2})_{n}$ .
, $|C|_{n}$ $|C|\not\equiv \mathrm{O}(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$ $|C|_{2n}=|C|,*$ $|C|\equiv 0(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$
, 5.4 $Z^{-}$
.
$(.C,\cdot.G)\neq\emptyset$ , $|Z^{+}(C,\cdot G)|=\}Z^{-}(C-, G)\cdot|$
.
$=n$ , $|Z^{1}(C, G)|=2n$
6 $Z^{1}(C_{1}\cross C_{2},$ $D_{2n})_{1}$ . .
$n$ 2 4 $.C_{1}=\langle c_{1}\rangle,$ $C_{2}=\langle c_{2}\rangle$ , $A=C_{1}\mathrm{x}C_{2}$ $2n$
$G=D_{2n}$
$\varphi:Aarrow \mathrm{A}\mathrm{u}\mathrm{t}(G)$, $\varphi(c_{1})=\sigma_{b_{1},a_{1}}$ , $\varphi(c_{2})=\sigma_{b_{2},a_{2}}$
, $\varphi$ , $b_{1},$ $b_{2}$
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6.1. $|C_{1}|_{n}=|a_{1}|,$ $a_{1}\neq-1$ ,
$\exists s,$ $t\in \mathbb{Z}_{n}$ $\mathrm{s}.\mathrm{t}$ . $b_{1}=(1-a_{1})s$ , $b_{2}=(1-a_{2})s+tT(a_{1})$
. $|a_{1}|||\sigma_{b_{1},a_{1}}|||.C_{1}|_{n}$ , $|a_{1}|=|\sigma_{b_{1},a_{1}}|=|C_{1}|_{n}$ 5.1 ,
$| \sigma_{b_{1},a_{1}}|=\frac{|a_{1}|n}{(T(a_{1})b_{1})||}$
, $(T(a_{1})b_{1})_{n}=n$ $a_{1}\neq-1$ , $b_{1}\in \mathrm{A}\mathrm{m}\mathrm{z}_{*}(T(a_{1}))=(1-a_{1})$ ,
$\exists s\in \mathrm{Z},*$ $\mathrm{s}.\mathrm{t}$. $b_{1}=(1-a_{1})s$
, $\sigma_{b_{1},a_{1}}$ $\sigma_{b_{2},a_{2}}$ ,
$(1-a_{1})b_{2}=(1-a_{2})b_{1}=(1-a_{2})(1-a_{1})s$
$b_{2}\equiv(1-a_{2})s$ mod Annz $(1-a_{1})=(T(a_{1}))$
, $Z^{1}(A, G)$ 2.4 , $\zeta:Aarrow G$ ,
$\zeta_{1}\in Z^{1}(C_{1}, G)$ , $\zeta_{2}\in Z^{1}(C_{2},G)$ , $\zeta_{1}(c_{1})\cdot e_{1}\zeta_{2}(c_{2})=\zeta_{2}(c_{2})\cdot\epsilon_{2}\zeta_{1}(c_{1})$ (6.1)
$\zeta_{1},$ $\zeta_{2}$
$|C_{2}|$ , $\sigma_{b_{2},a_{2}}=1$ , 52, 5.4 $Z^{1}(C_{2}, G)$
, (6.1) $Z^{1}(A,G)\simeq Z^{1}(C_{1}, G)$ 55
62. $|C_{2}|$ , $|Z^{1}(A, G)|=|Z^{1}(C_{1},G)|\equiv 0$ (mod lA12d
, $|C_{1}|$ , $|C_{2}|$ $A$ $\langle x\}$ $c_{1}\succ\rangle$ $a_{1}$ , c2\mapsto $\langle x)$
$\langle x\rangle_{a_{1},a_{2}}$ , $Z^{1}(A, G)$
$Z^{++}(A, G):=\{\zeta\in Z^{1}(A,G)|\zeta|c_{1}\in Z^{+}(C_{1},G), \zeta|c_{2}\in Z^{+}(C_{2},G)\}\simeq Z^{1}(A, \langle x\rangle_{a_{1},a_{\mathit{2}}})$ ,
$Z^{-+}(A, G):=\{\zeta\in Z^{1}(A,G)|\zeta|c_{1}\in Z^{-}(C_{1},G), \zeta|c_{2}\in Z^{+}(C_{2},G)\}$ ,
$Z^{+-}(A, G):=\{\zeta\in Z^{1}(A,G)|\zeta|c_{1}\in Z^{+}(C_{1},G), \zeta|c_{2}\in Z^{-}(C_{2},G)\}$ ,
$Z^{--}(A,G):=\{\zeta\in Z^{1}(A,G)|\zeta|c_{1}\in Z^{-}(C_{1},G), \zeta|c_{l}\in Z^{-}(C_{2},G)\}$
, $Z^{-+}(A, G)\neq\emptyset$ , $\zeta\in Z^{-+}(A,G)$ , $\zeta(c_{1})=x^{:_{1}}y,$ $\zeta(c_{2})=x^{-2}$
, 25( ) ,
$\zeta*\varphi:Aarrow \mathrm{A}\mathrm{u}\mathrm{t}(G)$ , $c_{1}\succ>\sigma_{2_{1}-b_{1},-a_{1}}$ , $c_{2}\succ>\sigma_{2_{2}+b_{2},a_{2}}$
, $\zeta_{r}$ : $Z^{1}(A, G_{\zeta*\varphi})arrow Z^{1}(A,G)$
$\{$
$Z^{++}(A,G_{\zeta \mathrm{r}\varphi})$ $arrow$ $Z^{-+}(A,G)$ ,
$Z^{-+}(A,G_{\zeta*\varphi})$ $arrow$ $Z^{++}(A,G)$ ,
$Z^{+-}(A,G_{\zeta*\varphi})$ $arrow$ $Z^{--}(A,G)$ ,
$Z^{--}(A,G_{\zeta \mathrm{s}\varphi})$ $arrow$ $Z^{+-}(A,G)$
,
$|Z^{-+}(A, G)|=|Z^{++}(A, G_{\zeta*\varphi})|=|Z^{1}(A, \langle x\rangle_{-a_{1\prime}a_{2}})|$ (6.2)
43 , $|A|_{2,*}$ 1, $n$ $Z^{+-}(A,G)$
$Z^{--}(A, G)$ , $Z^{1}(A, G)$ , $|Z^{\mathrm{s}\mathrm{s}}(A, G)|$
$|A|_{2n}$ ( 0 )
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63. $|C_{1}|,$ $|C_{2}|$ ( , $|Z^{++}(A, G)|\not\equiv \mathrm{O}$ (mod $|A|_{2n}$ ) , $Z^{-+}(A, G)\neq\emptyset$
. 43 , $|A|\equiv 0(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$ $k=1,2$ $|C_{k}|_{n}=|a_{k}|,$ $a_{k}\neq\pm 1$
, $Aarrow G$ , $c_{1}-$} $x^{:_{1}}y,$ $c_{2}\vdash*x^{:_{\mathit{2}}}$ , (6.1)
52, 5.4 ,
(I) $(1-a_{1})i_{1}\equiv b_{1}$ mod $\mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\frac{|C_{1}|}{2})$ ,
(II) $i_{2} \in \mathrm{A}\mathrm{n}\mathrm{n}_{\mathrm{Z}_{n}}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))$ ,
(III) $(1-a_{2})i_{1}-b_{2}=(1+a_{1})i_{2}$
(1) $|C_{1}|_{n}=|a_{1}|,$ $a_{1}\neq\pm 1$
6.1 ,
$\exists s,t\in \mathbb{Z}_{n}$ $\mathrm{s}.\mathrm{t}$ . $b_{1}=(1-a_{1})s$ , $b_{2}=(1-a_{2})s+tT(a_{1})$
, (I) $i_{1}$ $s$ , (II), (III)
$i_{2} \in \mathrm{A}\mathrm{n}\mathrm{n}\mathrm{z}_{n}(\frac{|C_{2}|}{|a_{2}|}T(a_{2}))$ $tT(a_{1})=(1+a_{1})i_{2}$
42 $(T(a_{1}))\subset(1+a_{1})$ Annz $( \frac{|C_{2}|}{|a_{2}|}T(a_{2}))$ , i2 $\mathrm{B}\mathrm{i}\backslash$ ,
$Z^{-+}(A, G)\neq\emptyset$
(2) $|C_{2}|_{n}=|a_{2}|,$ $a_{2}\neq\pm 1$
$|$
6.1 ,
$\exists s,t\in \mathbb{Z}_{n}$ $\mathrm{s}.\mathrm{t}$ . $b_{2}=(1-a_{2})s$ , $b_{1}=(1-a_{1})s+tT(a_{2})$
37
$T(a_{2})_{n} \cdot\frac{|C_{1}|}{2}=\frac{(1+a_{2})_{n}}{2}\cdot\frac{|a_{2}|\cdot|C_{1}|}{2}\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} n)$





6.4. $|C_{1}|,$ $|C_{2}|$ ,
$\{$
$|Z^{++}(A,G)|\equiv|Z^{-+}(A,G)|\equiv|Z^{+-}(A, G)|\equiv|Z^{--}(A, G)|\equiv 0$ (mod $|A|_{2n}$ )
$|Z^{++}(A,G)|=|Z^{-+}(A, G)|=|Z^{+-}(A, G)|=|Z^{--}(A,G)|=n$
. $|Z^{**}(A, G)|$ $|A|_{2n}$ ( ) , ,
$|Z^{++}(A, G)|$ , $(C_{1}, C_{2}, a_{1}, a_{2})$ 43 , $|Z^{++}(A, G)|=n$
63 $Z^{-+}(A, G)\neq\emptyset$ , $\zeta\in Z^{-+}(A, G)$ , (6.2)
$|Z^{-+}(A, G)|=|Z^{++}(A, G_{\zeta*\varphi})|=|Z^{1}(A, \langle x\rangle_{-a_{1},a_{2}})|$ ( $C_{1},$ $C_{2},$ $-a_{1}$ , a2)[ 4.3
, $|Z^{-+}(A, G)|=n$ $A=C_{2}\mathrm{x}C_{1}$ ,




. ( $\mathfrak{y}$ 43
(2) \vdash , $|C_{2}|$ $Z^{1}(A, G)\ovalbox{\tt\small REJECT} Z^{1}(C,, G)$ , $Z^{+-}(A,G)\ovalbox{\tt\small REJECT} Z^{--}(A, G)\ovalbox{\tt\small REJECT}$
$\emptyset$
$\{$
$|Z^{++}(A, G)|\equiv|Z^{-+}(A,G)|\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} |A|_{2\mathrm{n}})$ ( $|A|\not\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$ )
$|Z^{++}(A, G)|=|Z^{-+}(A,G)|=n$ ( $|A|\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} 2n)$ )
,
6.5. $|Z^{1}(A, G)|\equiv 0$ (mod |A|2d
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